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MODERNIZATION OF THE CATALYST FOR CLEANING THE EXHAUST
GASES OF CARS

Kushaliyev Dauren Kaisarovich!, Itybayeva Aruzhan Serikovna'
zkaty777@mail.ru, aruzhan.itybaeva@mail.ru
'L.N. Gumilyov Eurasian National University, Astana, Kazakhstan

Annotation. The article presents a fairly simple design of the catalyst, but due to the content
of platinum, rhodium or palladium salts, its cost is very high, therefore, the creation of an effective
catalyst using inexpensive sorption rocks is relevant today. The authors put forward the idea of a
technology for creating a device for cleaning harmful emissions based on a catalytic converter,
which involves the use of natural materials, aluminosilicate minerals and shungite, impregnated
solutions of galvanic waste containing heavy metal oxides (Ni, Fe, Pb, Cd, etc.). These ions are able
to accelerate oxidative and reducing processes when the passage through them of emissions
containing sulfur oxides, nitrogen, carbon monoxide. These pollutants are converted by them to
harmless substances - N2, CO2, H20, S, etc. The developed product has a number of advantages:
high efficiency due to the combined action of catalytic and sorption purification of emissions,
durability, long service life. All this, along with the low cost, makes the presented material quite
competitive.

Key words: catalyst, exhaust gases, neutralizer.

Ecological cleanliness and environmental protection is one of the priorities of the policy of
the Republic of Kazakhstan. This study is aimed at solving the problem of cleaning the exhaust
gases of gasoline and diesel engines. To date, in the Republic of Kazakhstan, each car emits an
average of 3.5-4 kg of carbon monoxide per day, as well as nitrogen compounds, sulfur, soot, etc.
Air pollution can be transported over long distances and significantly affect the state of the
atmosphere and human health [1].

A catalytic converter of exhaust gases or a catalytic converter has now become a mandatory
option for all manufactured cars in developed countries. The purpose of the catalyst is to oxidize
harmful compounds contained in exhaust gases. The design of the catalyst is quite simple, but the
content of platinum, rhodium or palladium salts does not affect the cost of the catalyst in the best
way, so the problem of creating an effective catalyst using inexpensive materials is quite relevant
today.

To date, all catalytic converters on the market are divided into two types according to the
type of carrier on which the catalytic layer is directly applied. It can be a ceramic block with a
honeycomb structure, or a block made of metal tape. Ceramic catalysts are more common than
metal catalysts and less expensive. The main disadvantage of a ceramic catalyst is its fragility. Even
with a sufficiently careful operation of the vehicle, the cells can collapse and the catalyst will fail.
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The metal block is more reliable and can withstand various mechanical loads for a long time. But
both ceramic and metal catalytic converters are equally susceptible to the following things: low-
quality or leaded gasoline, oil or antifreeze entering the combustion chamber, over-enriched fuel
mixture, long engine idling. As a result of the above factors, the catalyst loses its ability to
neutralize harmful impurities, and clogging of the channels occurs, which leads to a decrease in
their total flow section, loss of power and overheating of the neutralizer itself [2].

During the combustion of the working mixture, a number of combustion products harmful to
human health are formed, in particular, carbon monoxide (CO), various hydrocarbons (CH) and
nitrogen oxides (NO). Although these substances make up only 1% of the total exhaust (the rest is
nitrogen, carbon dioxide and water vapor), they are very harmful and require neutralization. There
are several ways to deal with harmful exhaust emissions — for example, impoverishment of the
mixture on which the engine is running or exhaust recirculation — but none of them can be
compared in efficiency with a catalytic converter [3,4,5].

The failure of a catalytic converter can occur for several reasons, although, usually, this is a
gradual process, which is impossible to catch without special equipment. The "core™ of most
catalysts is made of ceramics, a material that is known for its fragility. A car can hit a pothole at
speed, hit something, or even just "strike™ the catalyst body on a stone, and from this the catalytic
"brick" can crack. After that, the loss of the "core” of their working qualities is a matter of time.
New generation converters containing a metal monolith are not so vulnerable in this regard. Of
course, it is possible to break them, but, in any case, it is not so easy [3,4,5].

The proposed device should look so as to fit seamlessly into the exhaust system of cars, as,
for example, shown in Figures 1 and 2.

Figure 2 Catalyst device

The geometric shape and dimensions are determined according to the same principles when
developing design documentation and manufacturing mock-up and prototype samples.

The technology of creating a device for cleaning harmful emissions based on a catalytic
converter, which involves the use of natural materials, aluminosilicate minerals and shungite,
impregnated (impregnated) solutions of galvanic waste containing heavy metal oxides (Ni, Fe, Pb,
Cd, etc.). These ions are able to accelerate oxidative and reducing processes when passing through
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them emissions containing oxides of sulfur, nitrogen, carbon monoxide. These pollutants are
converted by them to harmless substances - N2, CO2, H20, S, etc.

When using the proposed device, the main technical result is an expansion of the
temperature regime during the purification of gas emissions into the atmosphere and an increase in
the reaction rate of decomposition or reduction of harmful substances due to the interaction of the
granular sorbent with pollutants, both as a sorbent and simultaneously as a catalyst. The specified
technical result is achieved by the fact that in the method of purification of gas emissions, which
consists in sorption and joint simultaneous oxidation- reduction of gases by sequentially passing
them through a layer of granular sorbent.

Therefore, it is advisable to use aluminosilicate granules and additional catalytic backfills
(shungite or intercalated graphite) as sorption and catalytic backfilling.

The developed product has a number of advantages: high efficiency due to the combined
action of catalytic and sorption purification of emissions, durability, long service life. All this, along
with the low cost, makes the presented material quite competitive.
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ABTOKOJIIK KYPAJIIAPBI KO3FTAJIBICBIHATbI BACBIIT O3Y MAHEBPIH
OPBIHJIAY BAPBICBIHIAT'BI KAYIICI3AIKTI 3EPTTEY

I36acap Axkxoa lllopran6aiiyiib
(izbasar_agjol@mail.ru)
JLH.I'ymunes areinaarsl EYY Keunik, kelik TEXHUKACHI )KOHE TEXHOJIOTHSIIAPHI O11iM Oepy
OarlapiaMachIHBIH MarucTpanThl, Actana, Kazakcran
Froutbivu sxerekirici — Anunbaes XK. P.

ABTOKOJIIK KO3FaJIbIChI OapbIChIHA OpPBIHAANATHIH €H KUbIH MaHeBpJyepiH Oipi on Gachn
03y MaHeBpl OosbIl TaObUIATBIHBIH eckepreH >keH. Kemik KypanmapblH Oackapy Ke3iHIer: OHbIH
KBUITAMJIBIFBI MEH KOCa KOJIK KapKbIHABUIBIFBIHBIH apTybl, COHBIMEH KOCa OH JaKThl PYJbIl
Oackapybl Oap KeJIKTEpJIH apTybl OCBIHBIH 0opi €3 Ke3eriHjae Oachlll 03y MaHEBPiH OpHAAYybIH
aifrapneikTail KublHaatazsl. byrinri Tanga Kasakcran PecryOnukachiHBIH ayMarbIHa JKbIT CallbIH
20 MBIHHAH acTaM 1piTi-YCaKThI KOJ KOJIIK OKUFaJIaphl OPBIH anajibl. COHBIH HOTHIKECIHE 3 MBIHFA
KYBIK a/laM KalThIC 0oJsica, 25 MBIHFa JKYBIK aJamaap TYpili JeHe apaKaTTapblH anajsl ekeH. JKomn
KOJIK OKUFaJapblHBIH YIITEH Oip Oeiri aBTOKeJIK YPri3ylIUIepiHiH >KbUITAMIBIK PEXKUMIH
caKTaMmail IIEeKTEH THIC achIpylaH 0oJica, ajl KaJfaH >KOJ KeJIiK amaTTapblHbIH O0osy ce6eli Oachln
03y KE€31HJIET1 KOJI epEeXKECIH OpecKe OY3yIbIH HOTHKECIHE OPBIH alajsl [2].
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